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Bundle-branch block dependent upon critical rate is a form of phasic aberrant ventricular con-
duction (Schamroth and Chesler, 1963). In this arrhythmia, bundle-branch block appears when
the rate increases and disappears when it slows. The basis of this arrhythmia, as with all other
forms of phasic aberrant ventricular conduction, is the presence of unequal refractory periods of
the bundle branches. With relatively slow heart rates (illustrated as RI to R2 in Fig. 1), consecu-
tive impulses find both bundle branches fully recovered and normal intraventricular conduction
ensues. With an increase in heart rate (illustrated as RI to R3 in Fig. 1), consecutive impulses
find one bundle branch-usually the, right-refractory and the other fully recovered; conduction
to the ventricles thus proceeds through one bundle branch only, resulting in an aberrant or bundle-
branch block pattern.

Examples of this arrhythmia have been reported by Vesell (1941), Shearn and Rytand (1953),
and Gardberg and Rosen (1958): in all these cases the transition from the bundle-branch block
pattern to normal intraventricular conduction and vice-versa was sudden. We report another
example of this arrhythmia where the aberrant pattern was in the form of left bundle-branch block
and the transition from normal to aberrant conduction was gradual; this presented a unique oppor-
tunity to prove the clinical existence of incomplete left bundle-branch block and to study the
various grades of incomplete left bundle-branch block clinically-a procedure that has hitherto
been possible only in the experimental animal.
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FIG. 1.-Diagrammatic representation of unequal refractoriness of the bundle branches and the effect on subsequent
impulse formation. r.p.=refractory period of the bundle branches. (See text.)

Case Report
The electrocardiograms are those of a 49-year-old woman with angina pectoris. The records (Fig. 2

and 3) show fluctuation of the QRST patterns between normal intraventricular conduction and a left bundle-
branch block pattern. The bundle-branch block pattern appears with an increase in heart rate and dis-
appears with a decrease in heart rate; the transitions are gradual, revealing various degrees of incomplete
left bundle-branch block. These fluctuations were seen repeatedly during long continuous recordings.
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FIG.2.-Cardiogram (continuous strip~~~~~~~~.............. ....of lead V5showing......... ..... nor alinravnticla condctio
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ventricular conduction. The first complex shows normal intraventricular conduction with a small
initial q wave; the intrinsicoid deflection measures 0-04 sec. The second complex shows the dis-
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FIG. 3.-Cardiogram (continuous strip of lead V5) showing almost normal intraventricular conduction with a rela-
tively slow rate and bundle-branch block with a faster rate. (See text.)

appearance of the initial q wave and slight slurring of the lower part of the R wave; the intrinsicoid
deflection measures 004 sec. The third complex shows prominent slurring of the ascending limb
of the QRS complex with a delay in the onset of the intrinsicoid deflection to 007 sec. The fourth
and fifth complexes show complete left bundle-branch block. The sixth to eighth complexes show
the return to normal intraventricular conduction, and the small initial q wave is again visible in the
last complex. Fig. 3 shows the same phenomenon: the varying degrees of slurring of the ascending
limb of the QRS complex during the phase of incomplete left bundle-branch block are well seen.
Fig. 4 shows various QRS complexes that have been extrapolated from lead V5 during the same
recording and arranged so as to demonstrate the gradual development of the left bundle-branch
block pattern. Complex 1 shows normal intraventricular conduction: note the small initial q
wave. Complexes 2 to 5 show the development of incomplete left bundle-branch block: the initial
q wave disappears, slurring ascends the proximal limb of the QRS complex, and the T wave becomes
inverted. Complexes 6 to 9 represent increasing degrees of " complete" left bundle-branch block;
complex 6 is widened to 0O12 sec., and is plateau shaped with a small notch in the plateau; there are,
however, further apparent degrees of "complete" bundle-branch block for the QRS complex
becomes wider and the notch deeper.

Summary
A case is described of left bundle-branch block dependent upon critical rate. The transition

from normal conduction to complete left bundle-branch block was gradual, thus providing, for the
first time, clinical evidence for the existence of incomplete left bundle-branch block.
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FIG. 4.-QRS complexes extrapolated from a continuous recording of lead V5 during
intermittent left bundle-branch block and arranged so as to demonstrate the gradual
development of the left bundle-branch block pattern. (See text.)
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We wish to express our thanks to the Photographic Department, Department of Medicine, University of the
Witwatersrand, for the photographic reproductions.
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